Salmonella is a Gram-negative bacterium causing a gastro-enteric disease called salmonellosis. During the first phase of infection, Salmonella uses its flagella to swim near the surface of the epithelial cells and to target specific site of infection. In order to study the selection criteria that determine which host cells are targeted by the pathogen, and to analyze the relation between infecting Salmonella (i.e., cooperation or competition), we have established a high-throughput microscopic assay of HeLa cells sequentially infected with fluorescent bacteria. Using an automated pipeline of image analysis, we quantitatively characterized a multitude of parameters of infected and non-infected cells.
3. Incubate at 37 °C under agitation (220 rpm) in a 45°-tilted rack overnight (see Note 2) . C. Culture of cells 1 day before infection 1. Use a water-bath to pre-warm the medium (trypsin, DMEM + 10% FBS, DPBS 1x) at 37 °C.
2. Take a tissue culture flask of 75 cm 2 containing HeLa cells at about 80% confluency based on microscopic observation of the cell density.
3. Wash the cells with 5 ml of warm PBS 1x. 4 . Add 5 ml of warm 0.05% trypsin-EDTA and incubate the cells for 5 min in an incubator at 37 °C, 5% CO2. 5 . Detach the remaining attached cells by carefully hitting the flask on the side and moving the medium along the surface of the flask. 6 . Check the efficiency of the trypsin action under the microscope: the cells should be round and fully detached from the surface of the flask. Incubate longer if necessary. 7 . Stop the trypsin action by adding 5 ml DMEM + 10% FBS. 8 . Resuspend the cells and transfer all the content of the flask into a 15 ml Falcon ® tube. 9 . Centrifuge the cells for 4 min at 200 x g using Centrifuge 5810/5810 R (see Note 3). 10 . Discard the supernatant. 11 . Resuspend the cell pellet in warm DMEM + 10% FBS medium. 12 . Transfer 15 μl of the cell suspension into a cell counter chamber. Copyright © 2018 The Authors; exclusive licensee Bio-protocol LLC. 7 www.bio-protocol.org/e3017 Vol 8, Iss 18, Sep 20, 2018 DOI:10.21769/BioProtoc.3017 13. Count the cells in the cell counter chamber using a bench microscope and a cell counter.
14.
Calculate the initial cell concentration (Ci). 15 . Calculate the volume of cells needed (Vi) to obtain a final concentration (Cf) of 1.5 x 10 4 cells/ml in a final volume (Vf) of 2 ml. Use the following formula: Vi = Cf x Vf/Ci 16. Dilute the cells in DMEM + 10% FBS medium in a new Falcon ® tube. 17 . Take a 96-well cell culture microplate and label the plate map. In the following part of the protocol, we consider using 16 wells of the plate (see Note 4, Figure 2 ). 18 . Add 100 μl of the cell dilution per well. 19 . Add 100 μl of PBS (1x) in the wells surrounding the cells (see Note 4, Figure 2 ). 20 . Keep the 96-well plate in the incubator at 37 °C, 5% CO2 for 24 h. D. Infection 1. Make a subculture for each bacterial strain by diluting 150 μl of the overnight bacterial culture in 3 ml of LB medium supplemented with 0.3 M NaCl and 50 μg/ml ampicillin (dilution 1:21). Copyright © 2018 The Authors; exclusive licensee Bio-protocol LLC. 8 www.bio-protocol.org/e3017 Vol 8, Iss 18, Sep 20, 2018 DOI:10.21769/BioProtoc.3017 2. Incubate the subcultures for 3 h in a 45°-tilted rack of an incubator at 37 °C with an orbital shaker at 220 rpm (see Note 5) .
Important:
Steps D1 and D2 should be repeated 3 h later to prepare the subculture necessary for the second infection.
3. Under a laminar hood, prepare 4 ml of "Gent100" solution containing EM medium supplemented with 10% FBS and gentamicin at 100 μg/ml. Note: Mix 400 μl of FBS with 8 μl of gentamicin at 50 mg/ml and complete with 3,592 μl of EM. 4 . Under a laminar hood, prepare 2 ml of "Gent10" solution containing EM medium supplemented with 10% FBS and gentamicin at 10 μg/ml. www.bio-protocol.org/e3017 Vol 8, Iss 18, Sep 20, 2018 DOI:10.21769/BioProtoc.3017 16. Prepare the two dilutions in the two remaining empty warm Eppendorf tubes for SL1344-pGG2 (dsRed) and SL1344-pM965 (GFP) completing the volume with warm EM (see Note 6) . 17 . Remove the medium from each well of the 96-well plate using the multichannel pipette. 18 . Add 50 μl of the bacterial dilution into each well according to the map of the plate (Figure 3 ). 22. Incubate the cells for 1 h in an incubator at 37 °C, 5% CO2.
23. Change the medium to 100 μl of Gent10 solution in each well (see Note 7) .
24. Incubate the cells for 1 h in an incubator at 37 °C, 5% CO2. 25. Wash the cells twice each with 100 μl of warm EM medium to remove the remaining gentamicin.
26. Proceed to the second infection following the Steps D6 to D22 and using the second infection map ( Figure 5 ). Copyright 
Data analysis

A. Automatic image segmentation
Icy is open-source software for image processing developed by the BioImage Analysis team at Institut Pasteur (de Chaumont et al., 2012) and is available online (http://icy.bioimageanalysis.org).
Its graphic interface, called "Protocols", enables to create pipelines for image processing.
The integral pipeline described below can be downloaded here. To obtain precise results, all detection parameters need to be adjusted between experiments to balance potential variation between acquisitions (see Note 9) . An example of the obtained image segmentation is provided in Figure S5 of the associated publication (Voznica et al., 2018) .
Each processing step is represented as a "Block" that can be linked together ( Figure 13 ). Each identified object is called "Region of Interest" (ROI). An output from one block, for instance a list of ROIs, is generally used as an input for another block (see Note 10).
1. General architecture of the pipeline and iterations a. Use "Folder" block to set the folder of origin that contains the image sets. Its output goes to "File batch" block. Copyright 1, 0, 0) , rgb(0, 0, 1)), bty="n", pt.bg=c(rgb(1, 0, 0), rgb(0, 0, 1)))
Figure 17. Visualization of the distribution of the number of infected neighboring cells for infected cells (in red) and non-infected cells (in blue)
Testing the involvement of cell features in the cell vulnerability to Salmonella infection
In order to test the involvement of different cell features in the cell vulnerability to Salmonella By subtracting the likelihood between both models, quantify the improvement of the infection prediction and conclude on the involvement of the cell feature studied in the cell vulnerability.
These quantifications correspond to Figure 5B d. Plot the data from the LL_results.txt file obtained using GraphPad Prism (Figure 18) e. Perform a statistical paired t-test between the complete and the partial model. 2. The inclination of the tube is important to aerate the samples.
3. Remember to equilibrate the centrifuge properly.
4. The adjacent wells at the periphery of the designed map should be filled with 100 μl of warm DPBS to increase the reproducibility or the infection between each well (see Figure 2 ).
5.
The inclination of the tube is important to aerate the samples. 7. The decrease of the gentamicin concentration after 1 h of incubation helps to prevent the incorporation of gentamicin into the cells.
8. The plate can be kept at 4 °C for a few days before acquisition.
9. The parameters that need to be adapted between experiments are in the blocks "HK-means", "Active Contours" and "Wavelet Spot Detector". 
EM medium 1x
For 1 L of EM medium 1x, dilute 50 ml of EM medium 20x in 950 ml of distilled water
